Changes in renal hemodynamics and physiology after normothermic ischemia in animals supplemented with eicosapentaenoic acid.
In order to determine whether treatment of animals with an n-3 fatty acid, eicosapentaenoic acid (EPA), could modify renal hemodynamics and physiology after normothermic ischemia, we studied 42 Spraque Dawley rats orally supplemented with either olive oil or a purified lysine salt of EPA for 4 weeks. Four experimental groups were established. Three groups were treated with increasing doses of EPA: 20 mg/kg per day (EPA 20), 40 mg/kg per day (EPA 40) and 80 mg/kg per day (EPA 80), and one group was supplemented with isovolumetric olive oil (OLI). A control group that received neither EPA nor ischemia was also studied. On day 28, right nephrectomy was performed, followed by 30 min of left renal warm ischemia. Basal arterial pressure and renal blood flow (RBF) were monitored in two kidneys before arterial occlusion and continuously thereafter throughout the experiment in one kidney using an electronic transducer and a flowmeter. From 60 to 120 min after the end of ischemia, urine output (microliter/min), glomerular filtration rate (GFR, microliter/min), measured by inulin clearance, and fractional reabsortion of sodium (FRNa) were determined every 20 min. Renal plasma flow (RPF, ml/min) and renal vascular resistance (VR, mm Hg/ml per min) were calculated. RPF was estimated as RBF (1-hematocrit). Before ischemia, the mean RPF and RBF were higher in EPA-fed than in olive oil-fed animals and after ischemia showed a significantly greater increase in EPA-fed animals than in olive oil-fed animals. Mean VR was lower in EPA-fed animals than in olive oil-fed animals, both before arterial occlusion and after ischemia. Mean urine output was similar in the OLI and EPA 20 groups, and significantly higher in the EPA 40 and EPA 80 groups than in the control group. GFR was significantly lower in the OLI and EPA 20 groups than in the control group. Finally, the EPA 40 group showed a similar and the EPA 80 group a slightly higher GFR than the control group. We conclude that EPA supplementation provides protection from renal ischemic-reperfusion injury, and this effect is more evident at higher EPA doses.